Background-The risk of ischemic events is high, both early and late after acute coronary syndromes (ACS). We examine the benefits and risks associated with the use of adding clopidogrel to aspirin within the first 30 days and later (31 days to 12 months) in 12 562 patients with ACS. Methods and Results-A total of 12 562 ACS patients were randomized to receive clopidogrel (300 mg initially followed by 75 mg/d) or placebo for 3 to 12 months. 
A lthough unstable angina (UA) and non-ST-elevation myocardial infarction (NSTEMI) are generally considered as acute coronary syndromes (ACS), such patients have a high risk of death, myocardial infarction (MI), or stroke not only early in the hospital phase but also late during the subsequent months and years. 1 Therefore, strategies that prevent these events both early and late are required. The Clopidogrel in Unstable angina to prevent Recurrent Events (CURE) Trial demonstrated the benefits of clopidogrel when added to standard therapy that included aspirin in patients with an ACS. 2 Treatment was initiated within 24 hours of symptom onset and then continued up to 1 year. The present study explores the rapidity with which treatment was effective and its sustainability over 1 year. In addition, we explored the rates of bleeding over the same periods.
Methods
Details of the CURE study design and methods have been published previously. 2 Briefly, CURE was a randomized, double-blind, placebo-controlled trial that compared clopidogrel with placebo in patients with ACS, without ST-segment elevation, who presented to a hospital within 24 hours. After written informed consent had been obtained, 12 562 patients were randomized to receive clopidogrel at an initial dose of 300 mg, followed by 75 mg/d orally or equivalent placebo, for a minimum of 3 months and a maximum of 12 months (mean of 9 months). Approximately 5000 patients were eligible to receive treatment for 1 year. Aspirin was started or continued at doses (75 to 325 mg/d) chosen by the treating physician. All other treatments were at the discretion of individual physicians. Each institution approved the study, and patients provided written informed consent.
The first primary outcome was the composite of cardiovascular death, MI, or stroke; the second primary outcome was the above composite plus refractory ischemia. The definition of refractory ischemia differed in hospital and after discharge. During hospital-ization, refractory ischemia was defined as recurrence of angina with new ECG changes despite optimal antianginal and antithrombotic therapy that required an emergent intervention or transfer for an intervention within 24 hours. After hospital discharge, refractory ischemia was defined as rehospitalization for unstable angina with ECG changes. The former category of refractory ischemia was reduced by treatment, whereas the latter category was unaffected. Given the differences in definitions and response to treatment, for the analyses by time, these 2 types of refractory ischemia are considered separately. An additional secondary outcome included severe ischemia (recurrent angina with new ECG changes on maximal medical therapy).
Major bleeding included both life-threatening and other major bleeds. Life-threatening bleeding episodes were those that were fatal or led to a reduction in the hemoglobin level of at least 5 g/dL; substantial hypotension that required the use of intravenous inotropic agents, surgical intervention, or transfusion of 4 or more units of blood; or symptomatic intracranial hemorrhage. Other major bleeds were defined as substantially disabling bleeding, intraocular bleeding, or bleeding that necessitated the transfusion of at least 2 U of blood. For comparison with other studies in ACS, we also classified bleeding episodes using the TIMI criteria for major bleeds 3 and the GUSTO (Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded Coronary Arteries) 4 criteria for severe bleeds.
Statistical Analysis
The study had Ͼ90% power to detect a 16.4% relative risk reduction in the first primary outcome at an ␣-level of 0.045. Data are provided for the periods subdivided into Յ30 days and beyond 30 days. To maintain power to explore the rapidity of onset of benefit, data within the first 30 days are provided for the composite that included the primary outcomes plus refractory and severe ischemia. The goal of the present analysis was to explore the consistency of the results during the various time periods, rather than separate hypothesis testing for each period. If a patient had an event in the first period (0 to 30 days), this patient was excluded from the second period. For the overall periods, probability values are provided. However, for further subgroups by time, data are presented as relative risks with their 95% CIs.
Results
The characteristics of patients have been described in detail previously. Briefly, the mean age was 64.2Ϯ11.3 years, 38.5% were women, and the mean time from pain onset to randomization was 14.2 hours. Baseline characteristics were similar between those randomized to clopidogrel or to placebo. Aspirin was used in 99.8% of patients in hospital, 94.0% at 30 days, 95.6% at 6 months, and 93.5% at study end. Unfractionated or low-molecular-weight heparin was used in 91.4% of patients in hospital. Figure 1 ). There was also a significant reduction in the composite outcome 
0001).
To explore the rapidity of onset of effects, the expanded composite outcome of the primary outcome plus refractory or severe ischemia was used. Further subdivision of the data indicated a consistent benefit within the first 7 days and between days 8 and days 30 (Table 2) . Detailed examination of the data during the first 24 hours after randomization (Tables 3 and 4 ) indicated a 20% relative risk reduction in the primary outcome and a 34% relative risk reduction in the expanded composite. The latter difference was statistically significant (PϽ0.003) even within this relatively brief period. Examination of Figure 2 indicates the very rapid emergence of the treatment benefit, with the curves diverging as early as 4 hours after randomization. 
Bleeding
There was no excess in major bleeds within the first 24 hours with clopidogrel (Table 3 ). The relative risk of major bleeds was 1.18 (95% CI 0.80 to 1.75, absolute excess 0.13%) at 0 (Table 2 ). However, with either the TIMI criteria for major bleeds or the GUSTO criteria for severe bleeds, no significant excess in bleeding was observed.
Late Effects of Clopidogrel (31 Days to 12 Months)
Efficacy During this period, there was a further 18% relative risk reduction in the primary outcome of cardiovascular death, MI, or stroke (PϽ0.01; Figure 1 ). 
Benefit-to-Risk Ratio, Overall and by Period
The number of major vascular events prevented during any period was much greater than the risk of bleeding (lifethreatening bleeding was given the same weight as death, MI, or stroke) requiring intervention ( Figure 3 
Discussion
We have demonstrated the consistency of the benefits of clopidogrel both early and late after acute coronary syndromes. In particular, the benefits emerged very rapidly after the first oral administration of clopidogrel, and the absolute difference continued to widen throughout the period of the study. The data are presented separately at 30 days and beyond because this time point has been used previously to evaluate the effects of a number of short-term treatments. The early data were split into narrower intervals to explore the rapidity of benefit. The data beyond 30 days provide information on the incremental benefits beyond the acute phase. The very rapid emergence of benefit after the oral dose of 300 mg of clopidogrel parallels the rapid impact on inhibition of platelet function. 3 In addition, these effects were achieved on top of aspirin and a thrombin inhibitor and against a broad range of clinical practices in multiple countries. Overall, 99.8% of patients received aspirin, 91.4% received heparin or low-molecular-weight heparin, 78.5% received a ␤-blocker, 4.5% received intravenous glycoprotein IIb/IIIa inhibitors (approximately two thirds with angioplasty), 46.6% received a lipid-lowering agent, and 36.4% underwent a revascularization procedure. The results were consistent across subgroups defined as those receiving or not receiving these 
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interventions. By 24 hours, there was a clear and statistically significant reduction in the risk of the composite outcome of cardiovascular death, stroke, MI, or refractory or severe ischemia, which emphasizes the value of initiating treatment with clopidogrel without delay. 5 During the first 24 hours, the rates of major or life-threatening bleeding were extremely low and were similar in the clopidogrel and placebo groups, which indicates the safety of early initiation of therapy with clopidogrel. Thus, the benefit-versus-risk ratio is clearly favorable even during the first 24 hours, when practically all patients received aspirin and Ͼ90% received a thrombin inhibitor. Although the protocol excluded patients who had received an intravenous glycoprotein IIb/IIIa inhibitor before randomization, there were no restrictions on the use of these drugs subsequent to randomization. The benefits of clopidogrel were consistent among the 823 patients who received this class of agent, with no apparent excess of bleeding with clopidogrel versus placebo. These data are consistent with information from studies of patients undergoing PTCA 6, 7 and suggest that clopidogrel and intravenous glycoprotein IIb/IIIa inhibitors can be used safely together.
During the first 7 days, consistent benefits were observed, with Ϸ20% relative risk reductions in the 2 primary composite outcomes (4 and 7 events prevented per 1000, respectively) and in the secondary composite outcome that included severe ischemia (15 events prevented per 1000). The benefits clearly outweighed the risks, with no apparent excess in life-threatening bleeds and only a small (1 per 1000) excess in other major bleeds. These benefits continued to increase to 30 days with about the same relative risk reductions but larger absolute risk reductions (for every 1000 patients treated, a further 7 cardiovascular deaths, MIs, or strokes were prevented). Therefore, the total number of major vascular events prevented by 30 days was several times larger (11 first primary events plus 6 cases of refractory ischemia for a total of 17 major vascular events prevented) than the risk of bleeding (5 major or life-threatening bleeds). The data in Tables 3 and 4 and Figure 2 indicate that with delays of even 1 day in initiating therapy, approximately one fourth of the benefits related to preventing the primary outcome and half of the 7-day benefits related to preventing the composite that included cardiovascular death, MI, strokes, and severe ische- mia would be lost. Given that event rates are highest during the first day, this is the period during which maximum absolute benefit for any given day of treatment can be obtained. This emphasizes the importance of starting treatment with clopidogrel as early as possible.
Beyond 30 days, benefits of clopidogrel continued to be evident, with a further one-fifth decrease (11 per 1000) in the risk of cardiovascular death, MI, and stroke, which was by itself statistically significant. During this period, there was no significant excess in life-threatening bleeds (1 per 1000 over 8 months), but there was an excess of other major bleeds (5 per 1000 over 8 months). These data again indicate that the benefits of treatment outweigh the risks during this late phase beyond 30 days after presentation. Our approach of separately analyzing the data beyond 30 days may potentially underestimate the late benefits of clopidogrel for 2 reasons. First, patients who had events within the first 30 days were not included, and so the impact of preventing early recurrent events was not taken into consideration. Second, because clopidogrel was effective in the first 30 days, more high-risk patients (in whom an event was prevented with clopidogrel) remained in the clopidogrel group than in the control group. Therefore, the real benefit of clopidogrel is likely to be somewhat larger than that apparent by the present analysis. Subdivision of the data beyond 30 days is not presented because there is neither an obvious cutoff in the KaplanMeier rates during this period nor any biological or clinical rationale that the atherothrombotic process varies at any time after 30 days. Furthermore, censoring data before any cut point after randomization may create even more imbalances in numbers and biases in the types of patients who remain in the analysis beyond this time point, with these problems becoming worse the later censoring occurs. Moreover, statistical power is compromised because the number of events available for analysis decreases dramatically. Nevertheless, as indicated by Figures 2 and 3 , benefits were seen throughout this period. Figure 3 demonstrates that a substantial part of the benefit is achieved by 3 months, with further small benefits over the remaining period of the study. These data support the recent guidelines recommending the use of clopidogrel (and aspirin) for Ϸ9 months in ACS.
The exact duration of therapy cannot be deduced reliably from a trial with the design of CURE, because even "parallel" event rates (or survival curves) may reflect continuing benefit as the group with the active treatment would be expected to include individuals in whom an event was prevented at an earlier time point. The only way to reliably estimate the exact length of time that various treatments in any condition should be given is by prospectively randomizing patients to various durations of therapy. However, such trials would have to be much larger than current studies and are unlikely to be conducted.
Our definition of life-threatening bleeding in the CURE study may be broader than that defined by the TIMI 3 or GUSTO 4 studies. The CURE definition of life-threatening bleeding produced event rates that were twice those seen with the TIMI or GUSTO criteria in the present trial. Therefore, in comparing bleeding rates across studies, it is important to use definitions that are similar. Because these latter 2 definitions have been commonly used in other studies in ACS, we reanalyzed our data utilizing these criteria. This resulted in no excess bleeding risk with clopidogrel and much lower bleeding rates in both the active and control groups. There are several implications of this observation. First, comparison of the bleeding from CURE with that of other trials requires caution, because it is likely that trials with other agents (eg, glycoprotein IIb/IIIa inhibitors or thrombin inhibitors) may have underestimated the absolute bleeding risks because of differing criteria for bleeding. This suggests the need for commonly agreed-upon standards and definitions for reporting bleeding to be used across various studies in ACS. Furthermore, differences in patient characteristics (eg, age), and cointerventions (eg, surgery) that affect bleeding rates should be considered and data across studies interpreted with considerable caution.
The excess risk of bleeding that we observed in CURE was similar to the risks associated with aspirin in the Antiplatelet Trialists' Collaboration, 8 although in CURE, the use of other agents (aspirin or heparin) or interventions that also increase the risk of bleeding was more common. The risk of bleeding with clopidogrel was similar to that observed with lowmolecular-weight heparin versus placebo (0.8% versus 0.5%) in the FRISC (Fragmin During Instability in Coronary Artery Disease) study 9 but lower than that observed in the trials of intravenous (2.4% versus 1.4%) or oral (4.1% versus 2.4%) glycoprotein IIb/IIIa inhibitors. 4, 10, 11 Furthermore, several of the above treatments were given for relatively short periods of time (eg, 3 days to a few weeks), and the bleeding events were mainly counted during this period. Therefore, based on these indirect comparisons, the risk-benefit balance over time with clopidogrel is at least similar (and may even be better) to that seen with other agents proven to be effective in ACS.
Other than aspirin, clopidogrel is the only antithrombotic agent that has been demonstrated to be of benefit both in the early phase and during long-term treatment in ACS. Other oral antithrombotic therapies have been found to be harmful (eg, oral glycoprotein IIb/IIIa inhibitors), 11 ineffective, or poorly tolerated (eg, oral anticoagulants). 12 Therefore, both aspirin and clopidogrel should be initiated early (along with thrombin inhibitors and glycoprotein IIb/IIIa inhibitors in those undergoing interventions) and continued for the long term (with statins, 13 ACE inhibitors, 14 and, where appropriate, ␤-blockers 15 ). The combined use of these treatments will lead to the greatest benefits in the largest number of patients.
